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[0118] Design Strategy 

[0119] The putative modifications to MB-1 structure are illustrated 
in FIG. 7. 

The design strategy used here focused on two aspects: l--the 
restrictive effect 

of a covalent bond between remote residues on the protein as a whole; 
and 

2 --the precise location of Cys which permits disulfide bridge 
formation. By 

choosing positions as far apart as possible, one can reduce the 
entropy gain 

upon unfolding for most of the protein. Thus, insertion of a bridge 
between 

helices I and IV would enclose a larger part of the polypolypeptide 
than a 

bridge involving other helices. Another consideration for using 
helix I is 

that this MB-1 segment of sequence is sensitive to proteolytic 
degradation. 

The restriction of helix I by Cys insertion could help prevent such a 
phenomenon . 

[0120] The position of Cys in helices I and IV must allow sulfhydryl 
groups to 

be properly aligned in order to minimise strain induced by bridge 
formation. 

On the basis of geometric models built for similar proteins, it 
appeared that 

position "d" of the heptad pattern used for MB-1 design would offer 
the best 

geometry for bridge formation. Therefore, L13 and M87 residues were 
selected 

for mutation to Cys. FIG. 7 depicts the expected location of the 
bridge in the 

mutant (hereafter referred to as MB-1LH, assuming it folds as per 
design) . 

Note that for proper alignment of position "d" in helices I and IV, a 
left-hand 

connectivity of the helices had to be assumed (i.e. the bundles are 
positioned 

such that when helix I is at the fore front, with its N- terminus 
pointing down, 

then helix II is placed to the left of helix I) . A second scenario 
was 

considered, in which a right-hand connectivity could be specified. 
Examination 

of the second model in FIG. 7 suggests mutations at positions "a" in 
helices I 

and IV, since positions "d" would be too far apart. By choosing M10 
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and L91 

residues for mutation to Cys, we attempted to generate a mutant 
(named MB-1RH) 

that would resemble MB-1LH as much as possible, except for reversing 
its 

connectivity. 

[0121] Disulfide bridges was also inserted into MB-lTrp. This 
protein is a 

derivative of MB-1 where Tyr62 was replaced by Trp. Position 62 in 
MB-1 was 

chosen for the emplacement of a spectroscopic probe at the moment of 
initial 

design. As shown on the model in FIG. 1, position 62 is part of the 
hydrophobic core, and a niche made of 5 Ala was built around it in 
order to 

accommodate a larger side chain in this region of the core. The 
replacement of 

Tyr by Trp was thought to improve on stability, and indeed, 
characterisation of 

MB- 1 Trp confirmed the strategy. MB-1 Trp has a melting temperature of 
55. degree. C. and is more resistant to protease action than MB-1. 
Here we are 

going to use MB- 1 Trp because of the increase in bulk offered by Trp 
in the 

core, in a way to compensate for the loss of volume consequent to the 
mutations 

used for bridge insertion. 
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